Development of early bovine embryos to the blastocyst stage in serum-free conditioned medium from bovine granulosa cells.
Bovine granulosa cell-conditioned medium (BGC-CM) was prepared in a serum-free medium consisting of TCM 199, 5 micrograms/ml insulin, and 0.5 micrograms/ml aprotinin (TCM 199 IAP). Granulosa cells surrounded with embryos were denuded 24 to 30 h after in vitro fertilization. The proportion of denuded granulosa cell-free embryos that developed to the blastocyst stage in BGC-CM (43/219; 20%) as well as in the co-culture system (43/178; 24%) was significantly greater (P less than 0.001) than in fresh TCM 199 IAP medium (FM: 10/191; 5%), whereas the proportion of embryos that developed to the eight-cell stage was similar (P greater than 0.05) in all three culture systems (95/178; 53% in co-culture, 111/219; 51% in BGC-CM, and 86/191; 45% in FM, respectively). Higher rates of hatching and hatched blastocysts 8.5 days after in vitro fertilization were observed in co-culture (13/44; 29.5%) and in conditioned medium (8/39; 20.5%). On the other hand, no hatching or hatched blastocysts were obtained in the fresh medium (0/7; 0%). Cell numbers per blastocyst in BGC-CM (178.3 cells/blastocyst) were approximately two-fold higher than those in FM (97.1 cells/blastocyst). However, higher cell numbers (249.3 cells/blastocyst) were observed in co-culture with BGC than in BGC-CM. The embryotrophic activity in BGC-CM was stable upon freezing and thawing, lyophilization, and heating at 56 degrees C whereas activity was reduced by dilution in fresh medium, dialysis, pronase digestion, and heating at 80 degrees C. These results suggest that BGC cultured in a serum-free medium can synthesize and secrete an embryotrophic factor(s) that supports blastocyst formation in vitro beyond the 8- to 16-cell stage.